incidence per million inhabitants in Guyana increased from 35.8 cases in 1988 to 83.2 in 1992, while the male:female ratio declined from 3.5:1 to 1.6:1 during the same period. Of the 265 male and 102 female patients whose ages were recorded in this period, 80.8% of the males and 85.3% of the females were in the 20-39 year age group (1) .
As of 1992, Guyana's Bureau of Statistics estimated the national population at 717 458 (50.8% females and 49.2% males), with 31.1% of the inhabitants residing in urban areas. Among the country's 10 geopolitical regions, Region Four (where the capital, Georgetown, is located) had a total population of 297 162, with 126 004 (42.4%) being of East Indian descent and 142 226 (47.9%) of African descent. Within the female population of Region Four, those 15-29 years old accounted for 31.9% of the total, while those in the 30-39 year age group accounted for 12.1% (3) .
The HIV seroprevalence among female commercial sex workers engaged in prostitution has been shown to vary in different parts of the world. Among other things, such variations have been associated with the worker's age, educational level, marital status, mobility, number of clients, time in practice, price, condom use patterns, history of sexually transmitted diseases (STDs), and drug abuse (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) . Overall, however, investigations among female commercial sex workers have generally led to recommendations that educational and other HIV prevention activities be provided for such workers (15, 16) .
It has been found that street prostitutes have been overrepresented in some studies of HIV seroprevalences in female sex workers, and it has been pointed out that differences in working conditions and work organization could influence the degree of risk to which they are exposed. More generally, both methodologic and logistic problems can thwart efforts to obtain a representative sample of the prostitute population; and, indeed, the samples in a number of studies that have recruited prostitutes from medical clinics must be regarded as potentially biased (14) .
The marketing of both sex and recreational drugs is illegal in Guyana; and of course, as has been previously pointed out, connections between these two activities have important implications for HIV epidemiology and prevention (17, 18) .
Female sex workers in Georgetown have recently been targeted by the police in an effort to remove them from the city's streets. Perhaps partly as a result, those who publicly offer their services in Georgetown tend to do so at specific locations: one group operates at a very limited number of hotels; a second group congregates along certain streets; a third works out of bars; and a fourth works at Port Georgetown, the country's main harbor, which provides access to visiting ocean-going vessels.
Our study found that those who congregated on certain streets generally charged the lowest fees and had the poorest socioeconomic statusprobably a reflection of their usual clients' socioeconomic situation. As a result, for purposes of the present survey these street workers were classified as belonging to a "lower" stratum; while those at the bars, hotels, and port (all of whom tended to charge higher fees) were classified as belonging to a "higher" stratum.
The study's primary purpose was to obtain baseline information on HIV seroprevalence among the group studied that could be used in future comparative studies and could also provide information relevant to health education efforts. Because empirical data on illicit drug use in Guyana was lacking, and because other studies have found a significant relationship between such drug use and HIV seroprevalences in female commercial sex workers, information about illicit drug use was solicited (10) .
More specifically, the survey (conducted in April 1993) sought data that would provide an estimate of the HIV prevalence among female commercial sex workers in Georgetown; that would indicate the possible influence of the workers' socioeconomic status on HIV prevalences; and that would also provide information about these workers' knowledge, attitudes, beliefs, and practices relating to both HIV and AIDS.
MATERIALS AND METHODS
The study, carried out during the second and third weeks of April 1993 (including one Saturday evening), started with preliminary visits to known female commercial sex worker gathering sites. The sex workers found at those sites were contacted, apprised of the survey plans, and asked to encourage participation by their colleagues. Cooperation was also sought from hotel and bar managers and proprietors, who were assured that the survey had nothing to do with the police. In addition, assistance was obtained from the health officers at Port Georgetown, who encouraged sex workers at the port to participate.
The female commercial sex workers were given the dates and times (after 7 p.m.) of proposed visits to specific locales. Care was then taken to honor the arranged schedule. At two localities, repeat visits were requested by the sex workers to allow absent coworkers to participate. These repeat visits were made as requested.
The female sex workers were informed that an unlinked anonymous survey was being carried out in which they would be asked to answer a number of questions and donate a sample of blood. In return, each participant would receive G$ 500 (US$ 4.00) 6 and a small packet of health-related items including an average of 10 condoms and pamphlets on HIV, AIDS, and other STDs. The payments were intended to compensate the participants for time lost and to reduce the number of refusals. Subsequently, none of the female sex workers, hotel managers, or bar proprietors refused our request for cooperation with the survey, although one of the sex workers refused to participate.
The sex workers soliciting clients on the streets were generally found to charge the lowest rates for their services (approximately G$ 500); those at the hotels generally charged a rate ranging from G$ 500 to G$ 1 500; and those at the bars and port generally charged G$ 1 500 or more. As previously noted, because of these rates and because the street-walkers appeared to have a lower socioeconomic status than the others, we decided to classify them as belonging to a "lower" stratum and the members of the other groups as belonging to a "higher" stratum.
Preliminary visits to the areas where sex workers were known to congregate suggested that approximately 500 female commercial sex workers were operating openly in the city. As a result, it was decided that the survey would continue until a minimum sample of 100 female sex workers had been interviewed. No limit was placed on the number to be interviewed from each stratum. All the female sex workers who volunteered were allowed to participate, but every effort was made to ensure that no one was interviewed more than once. The likelihood of double participation was reduced by the fact that most localities were visited only once, because most of the sex workers tended to work only at specific locations. At those sites where repeat visits were undertaken (at the request of the sex workers), the sex workers themselves identified coworkers who had been absent on the previous visit; and natural leaders among them helped to ensure that no one was given repeat interviews.
To cover the hotels and Port Georgetown, each of three previously trained interviewers (KC, BH, and MJ) were assigned specific areas for conducting interviews. To cover the street-walker areas and bars, a bus was employed to provide an appropriate site for interviews. Each interview questionnaire had previously been coded and taped to a similarly coded test tube for containing the participant's blood sample. The code on the questionnaire and corresponding tube was covered, and was therefore not known to either the interviewer or the participant.
After the interview questionnaire was completed, each participating sex worker was directed to the survey technician (DN), who obtained a 10 mL blood sample and gave the participant the $G 500 remuneration and condoms or the health packet previously described. The test tubes with the blood samples were kept closed and upright in a rack at an average open-air temperature of 26°C. After having provided the blood sample, each participant was given information about HIV/AIDS/STD transmission and prevention, was told that the result of her HIV test would not be individually available, and was advised to visit the Genitourinary Medicine Clinic at the Georgetown Public Hospital-where she could receive counseling, be tested for HIV and other STDs, receive the results of those tests, and be provided with condoms free of charge.
At the end of each night's activity, the blood samples collected were taken to the laboratory-where the samples were centrifuged and the resulting sera were stored under refrigeration. The maximum time that elapsed between blood extraction from a participant and refrigerated storage of that person's serum was approximately six hours. Subsequently, these serum samples were tested at the National Laboratory for Infectious Diseases using the Wellcozyme HIV 1 & 2 ELISA method and the immunofluorescence assay (IFA) for positive confirmation (19) . For purposes of data management, the EPIInfo program was used to receive and analyze the information provided on each participant's questionnaire and the HIV test results.
RESULTS
A total of 109 female sex workers were identified and recruited at the various survey sites. One individual refused to participate, leaving a total of 108. The distribution of these 108 participants in terms of HIV positivity, by socioeconomic strata and 19 characteristics surveyed, is shown in Table 1 .
In all, 27 of the 108 participants (25%; 95%CI = 16.8%-33.2%) were seropositive for HIV. The substantially greater HIV seroprevalence found in the lower stratum (42.0%, compared to 10.3% in the higher stratum) was statistically significant (OR = 6.3; 95%CI = 2.1-20.87).
No participant was under 15 or over 39 years old, most being in the 15-29 year age group; and there were HIV positives in both age groups. By age group (15-29 versus 30-39), the differences in HIV seropositivity were not statistically significant. However, those 38 participants in the lower stratum who were 15-29 years old accounted for two-thirds of the HIV positives. Not surprisingly, their rate of HIV seropositivity was found to differ significantly from the seropositivity of participants in the higher stratum, both those in the younger age group (OR = 6.3; 95%CI = 1.8-24.5) and those in the older group (OR = 15.3; 95%CI = 1.9-674.2).
Similarly, marital status data revealed no significant differences in HIV seroprevalences until these data were broken down by strata. However, participants in the lower strata who reported having a stable relationship (past or present) exhibited a significantly higher HIV seroprevalence than lower strata participants reporting no stable relationship (OR = 7.7; 95%CI = 1.4-77.5) or higher strata participants reporting either a past or present stable relationship (OR = 10.7; 95%CI = 2.8-48.5) or no stable relationship (OR = 9.5; 95%CI = 1.7-93.7).
Likewise, no overall association was found between HIV seropositivity and education. (Only one participant, from the higher stratum, said she had no formal education.) However, the significantly higher HIV seroprevalences in the lower strata were found to carry across both educational categories. Specifically: no more than primary education, lower strata versus upper strata: OR = 5.3, 95%CI = 1.11-33.6; more than primary education, lower strata versus upper strata: OR = 7.3, 95%CI = 1.5-46.6; and lower strata with more than primary education versus higher strata with no more than primary education: OR = 11.6, 95%CI = 2.4-72.5. Nearly all the participants in the lower stratum reported having more than five clients per week, as compared to relatively few of the participants in the upper stratum. Overall, those participants reporting more than five clients per week had a significantly higher HIV prevalence than those reporting fewer clients per week (OR = 3.5; 95%CI = 1.1-12.9).
No statistically significant difference was found between the HIV seroprevalence of those practicing commercial sex for more or less than 12 months. However, nearly all the lower stratum participants (six out of seven) who reported practicing commercial sex less than 12 months were HIV-positive. Their HIV seroprevalence was significantly higher than the seroprevalence of the 43 lower strata participants with longer experience (OR = 11.2; 95%CI = 1.1-533.0), the 20 higher stratum participants with less than 12 months' experience (OR = 34.0; 95%CI = 2.3-1650.7), and the 38 higher stratum participants with more experience.
Similarly, no statistically significant difference appeared between those operating only in Georgetown as compared to those working other areas. (Reported overseas locations included neighboring Suriname as well as English, French, and Dutch-speaking Caribbean islands.) However, all seropositives within the higher stratum said they had worked exclusively in Georgetown. Also, the statistically significant difference between seroprevalences in the lower and higher strata already noted was reflected in a statistically significant difference between the HIV seroprevalences of those in the lower and higher strata who said they had worked only in Georgetown (OR = 3.5; 95%CI = 1.0-12.8).
Regarding condom use, ninety-two (85.2%) of the participants said they usually or always asked clients to use condoms. However, no statistically significant difference was observed between the HIV prevalence of these participants and of those who said they made this request only occasionally or never. Fifty-seven (53%) of the participants said they usually or always had condoms available; 54 (61%) of 89 reporting said their Guyanese clients usually or always used condoms; and 61 (92%) of 66 reporting said their foreign clients usually or always used condoms. However, perhaps owing to sample size, no statistically significant differences in HIV prevalences were found between those in the same stratum reporting different patterns of condom use.
A comparison of HIV seroprevalences and reported client nationality showed significantly higher HIV seropositivity among those with only Guyanese as compared to only foreign clients (OR = 9.0; 95%CI = 1.1-401.3). However, the overall HIV seropositivity of those with both Guyanese and foreign clients did not differ significantly from that of those reporting only Guyanese clients.
Overall, 46 (42%) of the participants (36% of those in the lower stratum and 48% of those in the higher stratum) said they would have sex without a condom if the client requested it and they greatly needed money. However, 77 (71%), including 86% of those in the lower stratum and 59% of those in the higher stratum, said they would prefer to lose a client who adamantly refused to use a condom. Interestingly, HIV seropositivity was significantly higher among these 77 than among the 31 who said they would keep the client (OR = 4.2; 95%CI = 1.1-23.6).
Only 15 participants (13.9%) knew AIDS to be the consequence of HIV infection and also knew two or more ways the virus could be transmitted. Three out of four lower stratum participants with this knowledge were HIVpositive, but none of the 11 higher stratum participants so informed were found to be infected (OR = 4.4; 95%CI = 1.4-15.0).
Regarding other STDs, no statistically significant difference was found in the HIV seroprevalences of those who said they did or did not have an STD within the preceding two years.
Sixty-five (60%) of the participants said they considered themselves at risk of contracting HIV, while 43 (40%) said they did not. A wide range of explanations-some relating to condom use, some to luck, and some to religion-were given by the 34 of these 43 participants who offered reasons why they did not consider themselves at risk of HIV (see Table 1 ). Twelve of the sex workers (11.1%) reported cocaine use. Although the HIV seropositivity was higher among those who said they used cocaine, the overall difference was not statistically significant (Fisher exact P = 0.0694; 95%CI = 0.85-14.72). Two-thirds of those reporting cocaine use were in the lower stratum.
Overall, 67 (62%) of the participants said they knew condoms were available free at the Genitourinary Medicine Clinic and the Guyana Responsible Parenthood Association. The difference between the HIV seroprevalences of those with and without this knowledge was not statistically significant. Nearly three-quarters (74%) of those in the lower stratum reported having this information, as compared to only 52% of those in the higher stratum. Table 2 provides data on the HIV prevalences of 28 participants who said they used either marijuana or cocaine. Within the two age groups studied (15-29 and 30-39 years), a larger share of the younger group (24 out of 78 as compared to 4 out of 30) reported being marijuana or cocaine users. However, marijuana or cocaine users in the upper age group had a higher rate of HIV seropositivity than nonusers in their age group, one that was statistically significant (OR = 75.0; 95%CI = 2.2-4 074.7).
As can be observed in Tables 3 and  4 , a larger percentage of higher stratum participants than lower stratum participants (48% versus 36%) said they would be willing to have sex without a condom; and a higher percentage of those reporting an STD within the past two years (as compared to those reporting no STD in that period) said they would be willing to have sex without a condom.
DISCUSSION AND CONCLUSIONS
The HIV seroprevalence found for the study participants was 25%, with a 95%CI of 16.8%-33.2%. This suggests, if the study subjects were representative of all female sex workers in Georgetown, that between a one-sixth and one-third of the latter are infected with HIV.
Of course, it needs to be acknowledged that willingness to participate in the study could have been influenced by pressure from hotel managers and bar owners, good rapport with the port health authorities, and peer pressure exerted by other female sex workers; and that payment to the sex workers (remuneration for time spent) could also have led to some selection bias, especially among certain participants in the lower stratum who requested subsequent interviewer visits to ensure that colleagues participated. One should also note the small numbers sampled in some categories as a result of stratification. In general, there is no reason to presume that the results apply to all female sex workers in Guyana; but it seems reasonable to conclude that they do provide worthwhile information about risk perceptions, risky behaviors, and HIV seroprevalences among those who work in Georgetown. All but one of the study participants, all of whom were over 15 years old, had received primary school education. This finding agrees with national statistics indicating that Guyana's literacy level is close to 90%. Regarding racial backgrounds, the participants were 37% African, 37% East Indian, 10.2% Amerindian, and 15.8% of mixed racial origins. Since Amerindians are estimated to account for a very small percentage of Guyana's population, the fact that over 10% of the prostitutes studied were Amerindians points up the special difficulties confronted by this group in preparing for and obtaining gainful employment after moving to the city from hinterland areas where educational and other opportunities are not equal.
HIV infections were detected among subjects belonging to all of the ethnic groups studied. Over 60% of the participants were born in the DemeraraMahaica Region, where Georgetown is located; but the study population included people born in all 10 regions of Guyana. HIV positives were found among women of the DemeraraMahaica Region and four other regions.
In general, participants charging lower fees tended to have more clients per week, and the observed rate of HIV positivity tended to increase with the number of clients. Although condom use is considered important, not much more than half the participants had condoms available for use by clients. At the same time, Guyanese clients appear less likely than foreigners to have condoms and more likely than foreigners to be transmitting or receiving the virus. Hence, there is a need to make much greater educational efforts in Guyana and to counter the myth that the virus is being circulated by foreigners. After several years of discussion, one assumes there is a general understanding that condom use is one way of reducing the risk of HIV transmission. However, it also seems quite obvious that there is a great need for further condom promotion and marketing in Guyana.
The HIV seroprevalence was lower among female sex workers with a longer time in service. This contrasts somewhat with another study among lower socioeconomic strata prostitutes in Nairobi, Kenya, that found higher seropositivity among those with a longer period in prostitution (4) . In Georgetown, this could reflect longer experience in prostitution being associated with higher self-esteem or greater professional knowledge-as suggested by the fact that those with less time in prostitution were more disposed to provide services if the client did not want to use a condom.
Most of the study participants felt they would lose clients if they tried to enforce condom use; however, those who said they would have sex without a condom were also more likely to have a positive history of STD.
The HIV seroprevalence was somewhat lower (22% versus 30%) among those who felt they were at risk of contracting HIV than among those who felt they were not. Although this difference was not statistically significant, it suggests that people who are concerned may tend to take greater precautions than those who are not. One must also bear in mind the possibility that participants gave responses which they felt would please the interviewers.
Overall, the participants' knowledge of AIDS and HIV transmission was unsatisfactory. Only 22 (20.4%) were aware that, at present, there is no known cure for a person who develops AIDS.
Although most of the participants said economic motives determined their decision to become prostitutes, a good deal of illicit drug use was reported to the interviewers. Hence, it appears there could be some relationship between serving as a prostitute and satisfying drug needs.
Overall, fewer survey participants in the higher stratum were aware that free condoms were available at the Genitourinary Medicine Clinic and the Guyana Responsible Parenthood Association; and all the seropositives in the higher stratum lacked this knowledge. The fact that those in the higher stratum had less knowledge about condom availability probably reflects use of the free public health service by those in the lower stratum.
It should also be noted, however, that some of those in the higher stratum who traveled overseas had the experience (in some foreign territories where they operated) of having to report to the public health system for medical permits. That experience could be related to their having acquired information about free condoms in Guyana. More broadly, a number of the survey participants were of the opinion that they should be registered, have occasional medical check-ups, and receive certificates of health that would permit them to operate openly, as is done in some neighboring territories.
Changes to the law on marketing of sex may need to be considered. In the meantime, however, ongoing HIV transmission and the subsequent occurrence of AIDS cases in Guyana has created an urgent need for action among both female commercial sex workers and their clients. That is, concerted efforts should be made to promote behavior modification, increase condom availability and accessibility, provide STD care, clearly explain ways to avoid HIV and STD infection, and increase awareness of the magnitude of the HIV/AIDS/STD problem in the country by providing appropriate and timely information.
